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Recommendations

Major Recommendations
For all recommendations, evidence quality and recommendation strength are strong, except as noted.

HER2 Test Guideline Recommendations

Topic 2013 Recommendation

Specimens
to be tested

All newly diagnosed patients with breast cancer must have a HER2 test performed. Patients who then develop metastatic
disease must have a HER2 test performed in a metastatic site, if tissue sample is available.

Optimal
algorithm for

Must report HER2 test result as positive for HER2 if:a,b

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=24101045


HER2
testing

IHC 3+ based on circumferential membrane staining that is complete, intensec,d

ISH positive based on: Single-probe average HER2 copy number ≥6.0 signals/cellc,e

Dual-probe HER2/CEP17 ratio ≥2.0c,e with an average HER2 copy number ≥4.0 signals/cell 

Dual-probe HER2/CEP17 ratio ≥2.0c,e with an average HER2 copy number <4.0 signals/cellb

Dual-probe HER2/CEP17 ratio < 2.0c,e with an average HER2 copy number ≥6.0 signals/cell

Must report HER2 test result as equivocal and order reflex test (same specimen using the alternative test) or new test (new

specimen, if available, using same or alternative test) if:a,b

IHC 2+ based on circumferential membrane staining that is incomplete and/or weak/moderatef and within >10% of the

invasive tumor cellsd or complete and circumferential membrane staining that is intense and within ≤10% of the invasive

tumor cellsd

ISH equivocal based on:

Single-probe ISH average HER2 copy number ≥4.0 and <6.0 signals/celle,f

Dual-probe HER2/CEP17 ratio <2.0 with an average HER2 copy number ≥4.0 and <6.0 signals/celle,f

Must report a HER2 test result as negative if a single test (or both tests) performed show:a,b

IHC 1+ as defined by incomplete membrane staining that is faint/barely perceptible and within >10% of the invasive

tumor cellsd

IHC 0 as defined by no staining observedd or membrane staining that is incomplete and is faint/barely perceptible and

within ≤10% of the invasive tumor cellsd

ISH negative based on:
Single-probe average HER2 copy number <4.0 signals/cell 
Dual-probe HER2/CEP17 ratio <2.0 with an average HER2 copy number <4.0 signals/cell

Must report HER2 test result as indeterminate if technical issues prevent one or both tests (IHC and ISH) from being reported
as positive, negative, or equivocal.

Conditions may include:

Inadequate specimen handling
Artifacts (crush or edge artifacts) that make interpretation difficult
Analytic testing failure

Another specimen should be requested for testing to determine HER2 status. Reason for indeterminate testing should be noted
in a comment in the report.

ISH
rejection
criteria

Test is rejected and repeated if:

Controls are not as expected
Observer cannot find and count at least two areas of invasive tumor
>25% of signals are unscorable due to weak signals
>10% of signals occur over cytoplasm
Nuclear resolution is poor
Autofluorescence is strong

Report HER2 test result as indeterminate as per parameters described immediately above.

ISH The pathologist should scan the entire ISH slide prior to counting at least 20 cells or use IHC to define the areas of potential
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interpretation HER2 amplification. 

If there is a second population of cells with increased HER2 signals/cell and this cell population consists of more than 10% of
tumor cells on the slide (defined by image analysis or visual estimation of the ISH or IHC slide), a separate counting of at least
20 nonoverlapping cells must also be performed within this cell population and reported.

For bright-field ISH, counting requires comparison between patterns in normal breast and tumor cells because artifactual
patterns may be seen that are difficult to interpret. If tumor cell pattern is neither normal nor clearly amplified, test should be
submitted for expert opinion.

Acceptable
(IHC and

ISH) testsg

Should preferentially use an FDA-approved IHC, bright-field ISH, or FISH assay.g,h

Optimal IHC
testing
requirements

Test is rejected and repeated or tested by FISH if:

Controls are not as expected
Artifacts involve most of sample
Sample has strong membrane staining of normal breast ducts (internal controls)

IHC
interpretation
criteria

Should interpret IHC test using a threshold of more than 10% of tumor cells that must show homogeneous, dark
circumferential (chicken wire) pattern to call result 3+, HER2 positive.

Reporting
requirements
for all assay
types

Report must include guideline-detailed elements; Data Supplements 9 and 10 in the original guideline document (see the
"Availability of Companion Documents" field) contain information regarding reporting requirement and algorithms defined in
this table.

Optimal
tissue
handling
requirements

Duration of fixation has been changed from 6–48 hours to 6–72 hours. Any exceptions to this process must be included in
report.

Optimal
tissue
sectioning
requirements

Sections should ideally not be used for HER2 testing if cut >6 weeks earlier; this may vary with primary fixation or storage
conditions

Optimal
internal
validation
procedure

Validation of test must be done before test is offered.

Data Supplement 12 in the original guideline document lists examples of various external quality assurance schemes.

Optimal
initial test
validation

Laboratories performing these tests should be following all accreditation requirements, one of which is initial testing validation.
The laboratory should ensure that initial validation conforms to the published 2010 ASCO/CAP recommendations for IHC
testing of ER and PgR guideline validation requirements with 20 negative and 20 positive for FDA-approved assays and 40
negative and 40 positive for LDTs. This requirement does not apply to assays that were previously validated in conformance
with the 2007 ASCO/CAP HER2 testing guideline, and who are routinely participating in external proficiency testing for
HER2 tests, such as the program offered by the CAP (see Data Supplement 12 in the original guideline document).

Laboratories are responsible for ensuring the reliability and accuracy of their testing results, by compliance with accreditation
and proficiency testing requirements for HER2 testing assays. Specific concordance requirements are not required (Data
Supplement 11 of the original guideline document).

Optimal
monitoring of
test

See text following under "Optimal Laboratory Accreditation."
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concordance
between
methods
Optimal
internal QA
procedures

Should review and document external and internal controls with each test and each batch of tests.

Ongoing quality control and equipment maintenance.

Initial and ongoing laboratory personnel training and competency assessment.

Use of standardized operating procedures including routine use of control materials.

Revalidation of procedure if changed.

Should perform ongoing competency assessment and document the actions taken as a part of the laboratory record.

Optimal
external
proficiency
assessment

Participation in and successful completion of external proficiency testing program with at least two testing events (mailings) a
year.

Satisfactory performance requires at least 90% correct responses on graded challenges for either test.

Unsatisfactory performance will require laboratory to respond according to accreditation agency program requirements.

Optimal
laboratory
accreditation

Onsite inspection every other year with annual requirement for self-inspection.

Reviews laboratory validation, procedures, QA results and processes, results and reports
Unsatisfactory performance results in suspension of laboratory testing for HER2 for that method

Refer to Data Supplement 11 in the original guideline document for additional information.

Abbreviations: ASCO, American Society of Clinical Oncology; CAP, College of American Pathologists; ER, estrogen receptor; FDA, US
Food and Drug Administration; FISH, fluorescent in situ hybridization; HER2, human epidermal growth factor receptor 2; IHC,
immunohistochemistry; ISH, in situ hybridization; LDT, laboratory-developed test; PgR, progesterone receptor; QA, quality assurance. 

aIf a reflex test (same specimen/same tissue) ordered after an initial equivocal HER2 test result does not render a positive or negative HER2
test result, the pathologist should review histopathologic features, confer if possible with the oncologist regarding additional HER2 testing, and
document it in the pathology report. The pathologist may pursue additional HER2 testing without conferring with the oncologist. This should be
accomplished using: (1) the alternative test (IHC and ISH) on the same specimen, (2) either test on another block (same specimen), or (3)
either test on another specimen (e.g., core biopsy, surgical resection, lymph node, and/or metastatic site). Because the decision to recommend
HER2-targeted therapy requires a HER2-positive test result, additional HER2 testing should be attempted in equivocal specimens to attempt to
obtain a positive or negative HER2 test result and most accurately determine the HER2 status of the tumor specimen. 
bSee Data Supplement 2E for additional information on rare scenarios. 
cObserved in a homogeneous and contiguous population and within >10% of the invasive tumor cells. 
dReadily appreciated using a low-power objective. 
eBy counting at least 20 cells within the area. 
fObserved in a homogeneous and contiguous population. 
gAlternatively, a laboratory accredited by the CAP or another accrediting entity may choose to use an LDT, in which case its analytical
performance must be documented in the same clinical laboratory that will use the assay, and documentation of analytical validity of the assay
must be available. 
hA list of HER2 assays approved by the FDA as in vitro companion diagnostic devices to aid in the assessment of patients for whom
trastuzumab treatment is being considered can be found in the Medical Devices section of the US FDA Web site .
The product package insert for trastuzumab and pertuzumab prepared by the FDA indicates that "HER2 testing should be performed using
FDA-approved tests by laboratories with demonstrated proficiency".
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Clinical Algorithm(s)
The following algorithms are provided in the original guideline document:

Algorithm for evaluation of human epidermal growth factor receptor 2 (HER2) protein expression by immunohistochemistry (IHC) assay of
the invasive component of a breast cancer specimen
Algorithm for evaluation human epidermal growth factor receptor 2 (HER2) gene amplification by in situ hybridization (ISH) assay of the
invasive component of a breast cancer specimen using a single-signal (HER2 gene) assay (single-probe ISH)
Algorithm for evaluation of human epidermal growth factor receptor 2 (HER2) gene amplification by in situ hybridization (ISH) assay of the
invasive component of a breast cancer specimen using a dual-signal (HER2 gene) assay (dual-probe ISH)

Scope

Disease/Condition(s)
Breast cancer

Guideline Category
Diagnosis

Evaluation

Technology Assessment

Clinical Specialty
Oncology

Pathology

Intended Users
Clinical Laboratory Personnel

Physicians

Guideline Objective(s)
To update the American Society of Clinical Oncology (ASCO)/College of American Pathologists (CAP) guideline recommendations for human
epidermal growth factor receptor 2 (HER2) testing in breast cancer to improve the accuracy of HER2 testing and its utility as a predictive marker
in invasive breast cancer

Target Population
Patients with invasive breast cancer (early stage or recurrence)

Interventions and Practices Considered
1. Human epidermal growth factor receptor 2 (HER2) testing in breast cancer

Immunohistochemistry (IHC)



In situ hybridization (ISH)
2. Tissue handling requirements
3. Internal validation procedure
4. Monitoring of concordance between methods
5. Quality assurance procedures
6. External proficiency assessment
7. Laboratory accreditation

Major Outcomes Considered
Human epidermal growth factor receptor 2 (HER2) status and benefit from anti-HER2 therapy
Positive predictive value and negative predictive value of fluorescent in situ hybridization (FISH) and immunohistochemistry (IHC) to
determine HER2 status, alone and in combination and concordance across platforms
Accuracy in determining HER2 status, sensitivity, and specificity of specific tests

Methodology

Methods Used to Collect/Select the Evidence
Searches of Electronic Databases

Searches of Unpublished Data

Description of Methods Used to Collect/Select the Evidence
Literature Search Strategy

The MEDLINE and the Cochrane Collaboration Library electronic databases were searched with the date parameters of January 2006 through
January 2013 for articles in English. The MEDLINE search terms are included in Data Supplement 3 in the original guideline document (see the
"Availability of Companion Documents" field), and a summary of the literature search results is provided in Data Supplement 4 of the original
guideline document (see the "Availability of Companion Documents" field).

Additional data were gathered from in-press publications and personal correspondence with researchers to address the issue of mandatory testing
if a test result is 0 or 1+.

Inclusion and Exclusion Criteria

Articles were selected for inclusion in the systematic review of the evidence if they met the following criteria: (1) the study compared, prospectively
or retrospectively, fluorescent in situ hybridization (FISH) and immunohistochemistry (IHC) results or other tests; described technical comparisons
across various assay platforms; examined potential testing algorithms for HER2 testing; or examined the correlation of HER2 status in primary
versus metastatic tumors from the same patients; (2) the study population consisted of patients with a diagnosis of invasive breast cancer; or (3) the
primary outcomes included the negative predictive value (NPV) or positive predictive value (PPV) of ISH and IHC assays used to determine
HER2 status, alone and in combination; negative and positive concordance across platforms; and accuracy in determining HER2 status and benefit
from anti-HER2 therapy and in determining sensitivity and specificity of individual tests. Consideration was given to studies that directly compared
results across assay platforms.

Studies were not limited to randomized controlled trials but also included other study types, including cohort designs, case series, evaluation
studies, and comparative studies. The Update Committee also reviewed other testing guidelines and proficiency strategies of various US and
international organizations, including unpublished data. Letters, commentaries, and editorials were reviewed for any new information. Case reports
were excluded. The clinical questions addressed in the update are available in Data Supplement 5 in the original guideline document (see the
"Availability of Companion Documents" field).



Number of Source Documents
165 articles met selection criteria for data extraction.

Methods Used to Assess the Quality and Strength of the Evidence
Expert Consensus (Committee)

Weighting According to a Rating Scheme (Scheme Not Given)

Rating Scheme for the Strength of the Evidence
Not stated

Methods Used to Analyze the Evidence
Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
Not stated

Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
In 2007, a joint Expert Panel convened by the American Society of Clinical Oncology (ASCO) and the College of American Pathologists (CAP)
met to develop guidelines for when and how to test for the human epidermal growth factor receptor 2 (HER2) gene (also referred to as ERBB2),
which is amplified and/or overexpressed in approximately 15% to 20% of primary breast cancers. Since then, minor clarifications and updates to
the ASCO/CAP HER2 testing guideline have been issued. A detailed rationale for this full 2013 update, as well as additional background
information, is available in Data Supplement 1 of the original guideline document (see the "Availability of Companion Documents" field).

In 2012, ASCO and CAP convened an Update Committee to conduct a formal and comprehensive review of the peer-reviewed literature
published since 2006 and to revise the guideline recommendations as appropriate.

The HER2 testing Update Committee (see Appendix Table A1 in the original guideline document) met three times via Webinars coordinated by its
Steering Committee to review the data published from January 2006 to January 2013 and to revise the recommendations. Draft manuscripts were
circulated by e-mail, and the Update Committee approved the final manuscript.

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
The guideline developers reviewed a published cost analysis.

Method of Guideline Validation



External Peer Review

Internal Peer Review

Description of Method of Guideline Validation
The original guideline document was reviewed by external reviewers and approved by the American Society of Clinical Oncology (ASCO) Clinical
Practice Guideline Committee and relevant College of American Pathologists (CAP) entities.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of evidence supporting the recommendations is not specifically stated.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Appropriate use of human epidermal growth factor receptor 2 (HER2) testing in patients with invasive breast cancer

Potential Harms
Not stated

Qualifying Statements

Qualifying Statements
American Society of Clinical Oncology (ASCO) Guideline Disclaimer

The clinical practice guideline and other guidance published herein are provided by ASCO to assist practitioners in clinical decision making. The
information herein should not be relied on as being complete or accurate, nor should it be considered as inclusive of all proper treatments or
methods of care or as a statement of the standard of care. With the rapid development of scientific knowledge, new evidence may emerge
between the time information is developed and when it is published or read. The information is not continually updated and may not reflect the most
recent evidence. The information addresses only the topics specifically identified herein and is not applicable to other interventions, diseases, or
stages of diseases. This information does not mandate any particular course of medical care. Furthermore, the information is not intended to
substitute for the independent professional judgment of the treating physician, because the information does not account for individual variation
among patients. Recommendations reflect high, moderate, or low confidence that the recommendation reflects the net effect of a given course of
action. The use of terms like must, must not, should, and should not indicate that a course of action is recommended or not recommended for
either most or many patients, but there is latitude for the treating physician to select other courses of action in individual cases. In all cases, the
selected course of action should be considered by the treating physician in the context of treating the individual patient. Use of the information is
voluntary. ASCO provides this information on an as-is basis and makes no warranty, express or implied, regarding the information. ASCO
specifically disclaims any warranties of merchantability or fitness for a particular use or purpose. ASCO assumes no responsibility for any injury or
damage to persons or property arising out of or related to any use of this information or for any errors or omissions.

College of American Pathologists (CAP) Guideline Disclaimer

Clinical practice guidelines reflect the best available evidence and expert consensus supported in practice. They are intended to assist physicians



and patients in clinical decision making and to identify questions and settings for further research. With the rapid flow of scientific information, new
evidence may emerge between the time a practice guideline or consensus statement is developed and when it is published or read. Guidelines and
statements are not continually updated and may not reflect the most recent evidence. Guidelines and statements address only the topics specifically
identified therein and are not applicable to other interventions, diseases, or stages of diseases. Furthermore, guidelines and statements cannot
account for individual variation among patients and cannot be considered inclusive of all proper methods of care or exclusive of other treatments. It
is the responsibility of the treating physician, relying on independent experience and knowledge, to determine the best course of treatment for the
patient. Accordingly, adherence to any practice guideline or consensus statement is voluntary, with the ultimate determination regarding its
application to be made by the physician in light of each patient's individual circumstances and preferences. CAP makes no warranty, express or
implied, regarding guidelines and statements and specifically excludes any warranties of merchantability and fitness for a particular use or purpose.
CAP assumes no responsibility for any injury or damage to persons or property arising out of or related to any use of this statement or for any
errors or omissions.

Implementation of the Guideline

Description of Implementation Strategy
For information on the American Society for Clinical Oncology (ASCO) implementation strategy, please see the ASCO Web site 

.

Implementation Tools
Clinical Algorithm

Patient Resources

Quick Reference Guides/Physician Guides

Slide Presentation

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Living with Illness

IOM Domain
Effectiveness

Patient-centeredness

Identifying Information and Availability
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Guideline Availability

Electronic copies: Available from the American Society of Clinical Oncology Web site .

Print copies: Available from American Society of Clinical Oncology, Cancer Policy and Clinical Affairs, 2318 Mill Rd, Suite 800, Alexandria, VA
22314; E-mail: guidelines@asco.org.

Availability of Companion Documents
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The following are available:
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HER2 testing for breast cancer. Patient guide. Electronic copies: Available from the Cancer.Net Web site .
Diagnosing breast cancer: human epidermal growth factor (HER2) testing. Infographic. Electronic copies: Available from the Cancer.Net
Web site .

Please note: This patient information is intended to provide health professionals with information to share with their patients to help them better
understand their health and their diagnosed disorders. By providing access to this patient information, it is not the intention of NGC to provide
specific medical advice for particular patients. Rather we urge patients and their representatives to review this material and then to consult with a
licensed health professional for evaluation of treatment options suitable for them as well as for diagnosis and answers to their personal medical
questions. This patient information has been derived and prepared from a guideline for health care professionals included on NGC by the authors
or publishers of that original guideline. The patient information is not reviewed by NGC to establish whether or not it accurately reflects the original
guideline's content.

NGC Status
This NGC summary was completed by ECRI on February 21, 2007. The information was verified by the guideline developer on February 22,
2007. This NGC summary was updated by ECRI Institute on December 20, 2013.

Copyright Statement
This summary is based on the original guideline, which is subject to the American Society of Clinical Oncology's (ASCO) and the College of
American Pathologists' (CAP) copyright restrictions.
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NGC Disclaimer
The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria which may be found at http://www.guideline.gov/about/inclusion-criteria.aspx.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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